
0 (ACCESSION NUMBER1 (THRUI 

/ 4M r, - 
0 

r (PAGES1 (CODE1 

4 

2 

(CATEGORCI 

\ 

t 

ff 653 July 65 



Present Values o f  Li fet ime Earnings 
o f  Col lege Occupations 

By Hugh Folk 

Work i ng Paper 6509 
December 27, 1965 

ZLI 
1111s i s  B prallmtnary draf t  and I s  !nter?ded for pr lva te  c i rculat ion.  The con- 
tents may be quoted,by any agency o f  the Federal Government. 
s o l i c i t e d  and should be addressed to the author a t  the Department o f  Economics, 
Unlversi t y  of Essex, Wivenhoe Park, Colchester, England. 

Comments are 



PRESENT VALUES OF LIFETIME EARNINGS 

OF COLLEGE OCCUPATIONS 

By Hugh Folk* 

This paper presents an analysis o f  the economic returns to  a number o f  

occupations comnonly entered by college graduates and uses the resu l ts  t o  analyze 

several questions a r i s i n g  from the engineering and s c i e n t i f i c  labor market. The 

f i r s t  sect ion discusses several measures of the economic re tu rn  t o  an occupation. 

The second sect ion presents computatlons o f  present values o f  expected l i f e t i m e  

earnings f o r  a number o f  occupations. The t h i r d  sect ion appl ies these f indings 

to the analysis o f  the s c i e n t i f i c  and engineering labor market. 

1. b o  nomic Return to OccuDatlons 

What i s  the best measure of  the economic returns t o  an occupation? Among 

the p o s s i b i l i t i e s  are: 

( I )  Star t ing  salary 

(2) Mean salary 

(3)  Mean salary adjusted for age d i s t r i b u t i o n  

(4) Expected 1 i fe t ime earnings 

(5) Present value o f  expected l i f e t l m e  earnings based on a cross-section o f  
earnings 

Present value of  l i f e t i m e  earnings for a cohort. (6) 

* 
computations. 
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It Is obvious that the startlng salary does not provide very mct~ tnforrasttoq 

about the economlc return of an occupation over the ltfetime of a worker. 

example, the starting salaries or earnings of physicians are quite low relative 

to their peak earnings, while the starting salaries of school teachers, professors, 

and research scientists are high relative to their peak earnings. 

For 

Mean salary is also subject to objections. Rapidly growing occupatlons are 

disproportionately composed of young and fnexperlenced workers with relat lvely 

low earnlngs, whlle stable or slowly growing occupations have larger proportions 

of older workers. 

on a given age dlstribution, but the data necessary for such standardization 

also permits the computation of expected lifetlme earnings, a measure wlth some 

advantages over age-adjusted averages. 

These problems could be met by standardizing all occupations 

Expected lifetime earnings are computed by summing the expected earnlngs of 

a worker over his lifetime, taking account of his probabtlity of survival (see 

Hiller L-4-7 ). The formula for  expected lifetime earnings 1s 

where 

L I s  expected lifetime earnlngs 

Et Is the average earnlngs in the occupation at time t (or age t). 

R 1s tlme (or age) of retirement 

pt 1s the probability of survivlng through tlme t (or age t). 
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The pr lnc lp le  object ion to  expected l i f e t i m e  earnings i s  that  i t  f a i l s  t o  

take account of dif ferences i n  the time shapes o f  d i f f e r e n t  earnings streams. 

I n  ef fect ,  a l l  earnings are weighted equally, whether they occur ear ly  or l a t e  

I n  working l i f e .  Thus i n  f ig .  1, earnings stream 1 represents 

40 60 65 

Figure 1 

earnings i n  an occupation requi r ing long t r a i n i n g  before earnings begin t o  grow 

(such as surgery) and stream 2 represents earnings i n  an occupation i n  which 

earnings s t a r t  ear l ie r ,  increase r a p i d l y ,  anit LL-- Lttc; i i  a L a u i  -*-Lr*:-- 8 io= ( S L ' C ~  i ; ~  d e ~ t ! ~ t r y ) .  

As long as L = z E t p t  i s  the same for  both occupations we will conclude that  the 

re tu rn  i s  the same i n  both occupations. We should recognize, however, that  the 

d i f fe rence i n  earnings of  2 over 1, i n  the ear ly  years, could be put out a t  

i n t e r e s t  and red is t r ibuted over the working l i f e  so that  2 could a t t a i n  an 

earnings stream 2 '  which was everywhere higher than 1. 
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To correct  f o r  d i f f e r e n t  time shapes o f  earnings streams i t  i s  necessary t o  

discount the earnings stream back t o  some time such as the present by computing 

a "present value." 

R 

Here P i s  the present value of expected l i f e t i m e  earnings, Et, Pt, and R '  

are as defined f o r  equation (l), and (I+r)t i s  the discount factor. As time ranges 

from the present t o  R (retirement), the income i s  summed. 

(Et's) are obtained from cross-section data (such as the census f o r  a s ing le  year) 

The average earnings 

both for l i f e t i m e  earnings and f o r  present values. Thus the present value is 

based on the assumption tha t  the average earnings o f  a worker (or cohort) enter ing 

the occupation w i l l  recapi tu la te the earnings tha t  previous entrants have made 

a t  various ages over the worker's l i fet ime. Of course, the actual  earnIngs 

experience o f  past cohorts thoroughly contradicts t h i s  assumption, The most 

s t r i k i n g  examples o f  t h i s  is the commonly observed decl ine i n  the cross-section 

data from the 45-54 year age group to  the 55-64 year age group, which leads M i l l e r  

t o  argue: 

The average m a l e  worker enters the labor market e i t he r  on a f u l l - t i m e  
o r  a par t  time basls when he i s  i n  h l s  teens. 
through an apprenticeship o r  t ra in ing  phase dur ing which he i s  paid rela- 
t i v e l y  l i t t l e .  During th is period he learns general rather than spec i f i c  
s k i l l s  and he tends t o  change jobs and in terests  frequently. By the time 
he i s  Dii his m?dtwent!es he hes usua!!y selected the general f i e l d  I n  
which he plans t o  work, and he spends the next period o f  h i t  working l i f e  
acqui r ing s k i l l  and experience. When he i s  i n  h i s  f o r t i e s  o r  ear ly  f i f t i e s  
he has usual ly  a t ta ined the peak o f  h i s  earning power, and from tha t  t ime 
u n t i l  he is ready to  r e t i r e  f r o m  the labor market h i s  annual earnings shr ink 
u n t i l  they are not any higher than those he received as a young man. 
retirement, h l s  earnings are frequently replaced by receipts from other 
sources such as pensions or publ ic assistance; but h i s  t o t a l  Incomg is, 
on the average, s t i l l  f a r  below what he received i n  h i s  prime. ( L 3-/, p.64) 

For several years he goes 

I n  
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With respect t o  averages t h i s  pattern simply i s  not true, even when we 
I 

adjust  f o r  p r i ce  changes. 

graduate cohort aged 35 t o  44 years o ld  i n  1939 received a pr ice  adjusted average 

income o f  8,386 i n  1939, 11,543 i n  1949, and 10,966 i n  1958, instead o f  the 

amounts "forecast" by the cross-section i n  1939 o f  9,430 i n  1949, and 8,338 i n  

Thus Becker ( L-l-7, p. 141) shows tha t  the col lege 

1959 

To compute a present value o f  l i f e t ime  earnings tak ing account o f  the 

expected increase i n  earnings levels o f  a l l  experience groups i s  a complex task. 

Not on ly  must a set o f  age-specific m o r t a i l i t y  assumptions be made (which a l so  

exh ib i t  cross-section bias), but also a set o f  average earnings leve ls  f o r  a l l  

numbers o f  years o f  experience must be made from the present year u n t i l  the year 

when the cohort can be expected t o  r e t i r e  o r  leave the labor force. 

On what basis sha l l  these project ions be made? For example, the ra te  o f  

growth o f  the average earnings o f  a mechanical engineer w i t h  ten years experience 

i s  f o r  from constant, even when i t  i s  adjusted f o r  changes i n  the general leve l  

of  pr ices o r  the purchasing power of  money, i.~., the age experience s t ruc tu re  

o f  earnings (or salar ies) o f  an occupation changes unpredictably over time. 

No doubt i t  i s  the d i f f i c u l t y  o f  making defensible project ions o f  fu tu re  

earnings tha t  forces most economists t o  estimate present values on the basis of 

current  cross-sectional age-earnings (or experience-earnings) averages. But i t  

i i i i ist be ;ecogn?zed that th?s  I s  a m e r e  expedient and i s  almost cer ta in  t o  bias 

the present value downward. Thus many o f  the calculat ions o f  present values are 

almost ce r ta in l y  too low (such as Becker L 1,/ and Weisbrod L 6J) and therefore 
- -  - -  

tend t o  understate the ra te  of  return t o  investment i n  college education rather 

ser iously.  
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For example i n  the United States, average rea l  earnings have been increasing 

a t  about 2 percent per year f o r  several decades. I f  we assume th is  ra te  o f  

Increase, then the cohort present value would be 

whqre the 1.02 factor  represents the annual ra te  o f  growth of earnings, and the 

E t  represents the cross-section earnings for the s t a r t i n g  date. 

can w r i t e  

I 

I n  general we 

o r  approx I p#l t e  1 y 

". E t P t  
t P '  = 

(1 + r - a )  

since (l + r)t m ( 1  + r - a )  t when r and are small. I n  our example t h i s  

means tha t  f o r  a 1.02 growth factor, the cohort present value a t  a given in te res t  

rate, say 8 percent, i s  c losely approximated by the cross-section present value 

estimated a t  two percentage points les5, or  6 percent. 

There are fur ther problems that require at tent ion.  These include: (1) * 

the problem of a t t r i t i o n  from the occupetton; and (2) options from the occupation. 

Turnover, or e t t r f t i o n ,  needs at tent ion because there Is much movement i n t o  and 

out of  most occupations, There are r e l a t i v e l y  few l i f e t ime  occupatfons, such as 

physlclan or  lawyer. The occupation o f  c l v i l  engineer Is sometimes a prelude t o  

a managerial j ob  that  I s  not t i t l e d  llengineer'l although engineering t ra in ing  may 

be required. Simi lar ly,  the occupation o f  manager i s  not t y p i c a l l y  a l i f e t fme  

career, but i s  entered by persons from occupations i n  sales, engineering, or 
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accounting. In measurlng lifetime Incomes we measure the expected income of a per- 

son that enters the occupatlon young and retires at the given time having enjoyed 

the average Income over his lifetime. 

It is known that some students enter englneering traintng because they wish 

Few per- to work In management and believe that engineering Is a good entry port. 

sons with engineering traintng will be forced to earn less than the salary engineers 

receive since englneering jobs are currently plentiful. It seems reasonable to 

believe, then, that the lifetime earnings of persons that enter englneering and 

then leave it may be somewhat higher than the earnlngs of lifetime engineers. 

If we were to attempt to measure the return to a certain klnd of tralnlng, 

such as engfneerlng, we might come closer to measuring occupatlonal returns as 

they are usually thought of. 

examined L 5J. 

prepares a person for engineering, but also because It Is good preparation for a 

managerial career. Slmllarly, engineering work and experlence Is valuable for 

advancement not oniy in engfneering careers but in managerial careers. Lifetime 

earnlngs data from occupatlonal lncomes cannot include the value of these options 

from an occupatlon. 

These limitations to our analysis are llkely to have three main effects: 

(1) the estimates will probably be smaller than the actual outcomes since there 

Is no correctlon for "cross-sectlon bias;" (2) the estimated lifetime incomes of 

occupations characterized by late entry (such as managers) w i  1 1  tend to overestimate 

the lifetime incomes of persons entering these occupations from other entry occu- 

pations; (3) the 1 lfetime earnings of persons entering occupations that provide 

options for entering more highly paid occupations will be underestimated by the 

estimated lifetime earnlngs of  the entry occupation. 

This 1s the problem of options which Welsbrod has 

Engineering training Is obvlously valuable not only because it 
-... 



There remains the problem of  choosing a ra te  of discount. A high rate, such 

as 10 percent, makes earnings t o  be received a t  the end o f  working l i f e  o f  re la-  

t i v e l y  l i t t l e  importance, whi le  a low ra te  o f  discount, such as 2 percent, makes 

them more important. Thus physicians whose earnings peak r e l a t i v e l y  l a t e  i n  

working l i f e  have higher present values than dent is ts  a t  a 2 percent ra te  o f  dis-  

count, but lower present values a t  a 6 percent or 10 percent ra te  o f  discount. 

choice o f  a ra te  o f  discount wl l1, thereforehave some e f f e c t  on the rankings of 

The 

occupations by present values, but there i s  r e l a t i v e l y  l i t t l e  e f f e c t  because most 

career income patterns have s f m i  l a r  shapes. 

For the purpose o f  the present analysis, we sha l l  adopt the 6 percent ra te  o f  

discount. I do not suggest tha t  th is i s  a "best" rate. The ra te  relevant t o  the 

Ind iv idual  i s  h i s  own ra te  o f  time discount, o r  h i s  opportuni ty ra te  o f  in terest ,  

and these na tura l l y  d i f f e r  between individuals. 
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1 1 .  Present Values o f  L i fe t ime Earnings 

A t  a 6 percent ra te  o f  discount the male worker w i t h  four years o f  col lege 

has a present value o f  expected l i f e t ime  earnings o f  $129,000. (Table 1) Natural 

sc ien t is ts  as a group and chemists both earn less than t h i s  amount, but geologists 

and geophysicists, physicists, and a l l  spec ia l t ies o f  technical engineers earn 

more than the average. 

large, however, and t h i s  suggests that the substantial premiums earned by s t a r t i n g  

engineers have not been maintained over the whole working l i f e ,  a t  least  i n  the 

recent past. 

t a i n  the premium. 

The d i f f e r e n t i a l  o f  engineers over the average Is not 

It i s  possible that  current ly  enter ing engineers may be able t o  main- 

The s t r i k i n g l y  l o w  present values o f  teachers, col lege professors, and clergy- 

men, and the r e l a t i v e l y  high present values o f  physicians, dentists, and lawyers 

provide the extremes t o  the selected occupations. There are no surprises except 

for  the reductton i n  the d i f f e r e n t i a l  between physicians earnings and other pro- 

fessional occupations that  i s  observed i n  average earnings data. The l a t e  ent ry  

of physicians i s  responsible f o r  this dif ference. 

The close cor re la t ion  between l i f e t ime  earnings and the amount o f  education 

i s  usual ly  interpreted causally, but w i t h  the cautionary remark that  a b i l i t y  

var ies also. The associat ion o f  1.Q. w i t h  educational leve l  suggests tha t  some 

o f  the d i f f e r e n t i a l  associated with education may be a t t r i bu tab le  t o  dl f ferences 

I n  a b i l i t y .  7-i' thrcWs ~ m e  !?ght cn t h ! ~  pnssi- 

b i l i t y .  They found that  among persons o f  col lege level  a b i l i t y ,  incomes var ied 

w i t h  education i n  each I.Q. class while there were only small income dif ferences 

associated w i t h  I.Q. wi th in  each education class. Thus, on the average, education 

appeared necessary t o  permit I.Q. differences t o  have much e f f e c t  on income. 

- -  
A study by Wolf ie and Smith 
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Table 1 

Present Values at Age 23 of Lifetime Earnings of Selected 
Occupations by Years of College, Discounted at  Six Percent 

Total exp'erienced civilian 
Professional and technical 
Accountants and auditors 
Clergymen 
College professors 
Dentists 
Lawyers and judges 
N a t u r a  scientists 
Chemists 
Geologists and geophysicists 
Physicists 
Physicians and surgeona 
Social sc ien t i s t s  
Ec onamist s 
Teachers 
Elementary school teachers 
Secondary school teachers 
Lnsurance agents and brokers 
R e a l  estate agents and brokers 
Technical engineers 
Aeronautical engineer a 
C i v i l  engineers 
Electrical  engineers 
Meohanical engineers 
Sales engineers 
Managers, officials, and proprietors 

Inspectors, public administration 
Officials and administrators nec 
Other specified managers 

mi& aepwbeLlt etore he-.ag 

Four Years 

$129,455 
119,154 
120,150 
64,260 
78,079 

230,083 
177,661 
u9,lJ-g 
114,897 
151,093 
137,090 
214,482 
134,116 
141,711 
77,355 
74,361 
78,419 

137,418 
175,434 
138,127 
145,778 
332,871 
139,131 
136,630 
149,824 
w v 3 9 1  

98,379 
no,  937 
117,105 

l C 9  1,nv 
4-J3$77 I 

Five Yeas  
O r  More 

$147,429 
150,527 
126,590 
65,717 

112,509 
228,275 
202,342 
131,973 
128,986 
151,848 
151,804 

134,084 
232,720 

146,305 
94,819 
92,378 
96,582 

162,071 
145,732 

134,316 

143,196 

131,891 

150,281 

151,225 

151,015 
177,105 
*/I  i m  3 / 1 2  c7a 

126,3V 
99,443 

120,626 

Source: Appendix Table 2. 
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No doubt t h i s  appl ies somewhat less strongly w i th in  occupations. The obstacle 

t o  the earning a b i l i t y  of h igh ly  i n t e l l i g e n t  people i s  o f ten  one o f  the bar r ie rs  

t o  occupational entry. Once occupational bar r ie rs  are overcome, a b i l i t y  becomes 

more important. Apparently t h i s  i s  true t o  a degree, since the income d i f f e r e n t  a1 

assoclated w i t h  col lege education within occupations are I n  most instances small r 

than those o f  a l l  occupations combined (see Table 2). This comparison omits occu- 

pations such as dent is t ry  and medicine i n  which entry i s  e f f e c t i v e l y  l im i ted  t o  

graduates. 

I f  for  the moment we accept the di f ference between high school and col lege 

present values as the value o f  a college education i n  the occupation,it becomes 

c lear  tha t  i n  absolute terms a college degree Is very valuable t o  persons i n  

business, such as managers and rea l  estate agents, but o f  much less value t o  

engineers and sc ient is ts .  Clear ly the m j o r  value o f  a col lege degree i s  i n  

gaining ent ry  i n t o  engineering and s c i e n t i f i c  occupations and not i n  earning ia 

large d i f f e r e n t i a l  over those persons that  somehow manage t o  enter the occupation 

wi thout a degree. 

earnings o f  col lege graduates and high-school graduates i n  the same occupation 

t o  col lege education alone. Differences i n  a b i l l t y  between the two levels are 

perhaps greater i n  the business occupations than i n  technical occupations. 

Objections mentioned above re la t i ng  t o  l a te  ent ry  business occupations are a lso  

v a i i u .  

For obvious reasons we cannot a t t r i b u t e  the differences i n  

..- 9 f A 
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Table 2 

Difference between College Graduate and High-School Graduate 
Present Values of Expected' LffetSmc' EwE*%~~G bt. k T c r c e n t ,  

Selected Occ mations 

T o t a l  experienced 
civflian 

Professional, tech- 
nical, and kindred 

Accountants and 
auditors 

Clergymen 
N a t u r a l  Scientists 
Chemists 
Teachers 
Insurance agents and 

brokers 
Red estate agents and 

brokers 
Technic& engineers 
Aeronautic aJ. 

engineers 
C i v i l  engineers 
Electrical engineers 
Mechanical engineers 
Sales engineers 
Managers, officials, 

and proprietors 
Buyers and department 

store heads 
Inspectors, public 

administration 

trators, nec 
O t h e r  specified 

managers 

Officials and a d m b i 8 -  

College 

$129,455 

ll9,154 

120,150 
64,260 

119,119 
114,897 
77,355 

1378 418 

175,434 
138,127 

145,778 
132,871 
139, 131 
136,630 

172,891 

153,497 

35,379 

110,937 

117, 105 

149,824 

Difference 

Eigh School 
8s Q of 

46.7 

17.1 

21.8 
8.8 

24.4 
21.1 
-6.4 

32.0 

38.3 
20.1 

16.0 
32. 3 
18.2 
11.2 
16.0 

47.3 

35.8 

12.3 

21.7 

15 2 

Source: Appendix table 2. 
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1 1 1 .  Appl icat ion t o  S c i e n t i f i c  Manpower Problems 

The present values derived i n  the foregoing sect ion suggest that  engineers 
---- 

d i d  not receive earnings markedly above the average o f  a l l  graduates and that  

sc ien t is ts  received somewhat less than the average. The l i f e t i m e  incomes are not 

consistent w i t h  the commonly held view that engineers receive 'Ilarge" compensation. 

It i s  not possible t o  make v a l i d  comparisons over time, but there i s  some evidence 

that  the r a t i o s  o f  present values o f  expected l i f e t i m e  earnings o f  engineers and 

chemists t o  present values for a1 1 college graduates have deteriorated rather 

sharply since 1929 and especial ly from 1949 to  1959, a period in  which the shortage 

of engineers was thought t o  be severe and during which the opposite movement would 

have been expected . 
I t  i s  d i f f i c u l t  t o  brush aside these resul ts  because they do not accord w i t h  

common prejudices o r  because the concepts o f  present values used are open t o  

serious objection. I t  i s  possible that the movements i n  s t a r t i n g  salar ies that  

are so obvious a sign o f  shortage have not been ref lected in  l i f e t i m e  earnings. 

Indeed, i t  may be that the high demand f o r  engineers kss been largely  f o r  recent ly 

t ra ined j u n i o r  engineers with f resh technology and that older engineers are affected 

only t o  the extent that  they are substi tutes f o r  t h i s  group. 

career, engineering does not pay bet ter  than other business careers for co!!t?ge 

graduates. It mufit be noted, however, that  we have not been able t o  evaluate 

engineering t r a i n i n g  arid experlance as gateways t o  management. 

Considered as a 

The data i n  the previous section a lso  allows us t o  examine the economic 

p o s i t i o n  o f  engineers without college degrees. 

be t te r  than the average graduate, non-graduate engineers do markedly better. While 

there are s i g n i f i c a n t  dif ferences i n  present value associated w i t h  education for 

While graduate engineers do l i t t l e  

I 
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s no question that  non-graduate eng 

t o  non-graduates and t o  graduate engineers (Table 3 ) .  

neers do very we l l  r e l a t i v e  

These resu l ts  suggest that  

the c la im o f  many non-graduates t o  deserve the t i t l e  "engineers" should be taken 

somewhat more ser iously than i t  has been h i t h e r t o  by students o f  s c i e n t i f i c  man- 

power. 

qual i f icat ions o f  these non-graduate engineers and the channels by which they 

entered engineering. 

Obviously, i t  would be desirable t o  know a great deal more about the 

The major conclusion that  we can draw from the foregoing data i s  that  engi- 

neers and sc ien t is ts  are not we l l  paid r e l a t i v e  t o  the professions, selected 

business occupatlons, and a l l  col lege graduates. 

commonly held view that  engineering i s  a w e l l  paid occupation. 

were made f o r  persons o f  equal academic a b i l i t y ,  measured, perhaps, by I . Q . ,  the 

conclusion would probably be even stronger. I t i s  known that  the average I.Q.'s of 

engineering and science students i s  higher than the average I .Q. 's  i n  most other 

occupations (see Folk f 2J ). 

This conclusion contradicts the 

If comparisons 

- -  
Since l i f e t i m e  incomes do not maintain the r e l a t i v e l y  high rankings o f  engi- 

neering s t a r t i n g  salaries, the economic at t ract iveness o f  the occupation i s  over- 

estimated by s t a r t i n g  salaries. The f a i l u r e  o f  an increasing f r a c t i o n  o f  col lege 

students t o  major i n  engineering and science i n  response co what i s  seen as a 

short-run inducement can hardly be considered surprising. 

tha t  the number o f  entrants t o  an occupation would increase i n  response t o  an 

increase i n  economic rewards going t o  the occupation, but our f indings suggest 

tha t  engineering i s  not h ighly rewarding from a career po int  of  view, regardless 

o f  what the trend may be. 

I t would be expected 
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Table 3 

T c e C h n i O d  

( t o ta l )  
engineer 8 

Engineers 
as percent 
of total 

High School , 

Source: Appendix Table 2. 

4 y.~a;rs or more 

$138,127 $145,732 

129,455 14'1,429 

106.7 98.8 
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Let us assume that the present value o f  engineering earnings i s  increasing 

r e l a t i v e  t o  the present value o f  other occupations (althoug+ we have no evidence 

o f  th is.)  

engineers o r  t o  an increasing proportion o f  col lege students entering the occu- 

pation? i th ink not. Two reasons come t o  mind. F i r s t ,  the working condit ions 

o f  engineering may have deter iorated during the period; and, second, the r e l a t i v e  

Is there any reason t o  expect thi.s would lead t o  an increased supply o f  

pos i t ion  o f  engineering may be so low that even improvement i s  not su f f i c i en t  t o  

stop _ -  the decl ine i n  enrollment proportions. 
b_ 

I bel ieve a strong case can be made t o  support the possible decl ine i n  
I I  ----l_.___.l-- -------- 

working conditions i n  engineering, A large f rac t i on  o f  engineers now work f o r  
. - . I ~.. 

defense contractors that  operate on a contract basis. Employment i n  such f i r m s  

i s  sometimes temporary, however wel l  paid i t  may be. During the development stage, 

engineers are employed i n  large numbers, and as the pro ject  develops and Is e i the r  

cancelled or  put i n t o  production, the engineering s t a f f  i s  reduced i n  s ize.  The 

short-term engineer gains no benef i t  from pensions and h i s  special ized t ra in lng  

i s  of ten useless when he enters the market. He may a lso  be accustomed t o  high 

earnings but have l i t t l e  transferrable knowledge that can demand a premium over 

newly graduated engineers. Thus part o f  the higher s t a r t i n g  salar ies of recent 

years may r e f l e c t  the temporary nature o f  many o f  the defense engineering jobs. 

To support the second possIbi l i ty,we need only assume that  the process o f  

occupational choice i s  subject io isys i n  resi;c;n;e. OccupttIona! returns are not 

widely known, and changes i n  earnings p r o f i l e s  take time t o  become establ ished and 

accepted i n t o  the a t t i tudes  of counselors, students, and parents. The r e l a t i v e l y  

low earnings o f  engineers during the temporary post-World War I I  engineer g l u t  

become established, and the re la t i ve l y  higher earnings of the post-sputnik era 
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are s t i l l  below a level  o f  p a r i t y  w i th  other occupations. 

t ra in ing  was perhdps r e l a t i v e l y  h gh i n  the e a r l i e r  period even though earnings 

were, say, 20 percent below the iohg-ruh hate ne&ded to procure continued rec ru i t -  

ment a t  the 1948 rate. 

so that  they dere only 10 percertt bet& the tong-run constent iecruitment rate, 

and i n  so doing, h e y  showed &n thctedse i e l e t i v e  t o  other occopdtionel earnings. 

The earnings r a t i o  increase was o f f se t  by the learning o f  the po ten t ia l  recru i ts ,  

and t h i s  accounts fo r  the decl ine i n  the engineering enrollment percentage during 

a period when the earnings r a t i o  was increasing. 

Entry i n t o  engineering 

A f t 6 P  t h i s  pdrfod, the eehiincjs o f  engineers increased 

While both o f  these arguments are ad hot, they seem reasonable i n  the l i g h t  -- 
of l i f e t i m e  income levels and known salary trends. 
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fippendjx,.A*, kethpd o f  Cqmputat ton. o f  Present Values 

The formula used i n  computing the p resed  vaiues o# expected l i f e t i m e  

earnings i s  P = Z  , where P i s  the present value, Et i s  expected earnings - 
(I+r)t 

a t  time t, Pt i s  the p robab i l i t y  o f  surviv ing through time t, and (l+r)' i s  the 

discount factor. 

The E t  are derived from mean earnings given i n  U.S. Census o f  Population: 

- 1960, volume I I ,  par t  78, "Occupation by Earnings and Education." Average 

earnings by education and occupation are given f o r  four age groups, 25 to  34 years, 

35 t o  44 years, 45 to 54 years, and 55 t o  64 years. 

sent values as o f  age 23 (the median age o f  graduation from college) we need 

average earnings f o r  the 23rd and 24th years. 

average earnings for age 23 and age 24 are the average earnings f o r  the 25 t o  

Since we are estimating pre- 

I n  our ca lcu lat ions we assume tha t  

34 year age group. 

these appear to  be f a r  too small for the fu l l - t ime  earnings o f  persons 23 and 

Earnings data f o r  the 18 t o  24 age group are avai lable,  but 

24 years old. I n  estimating Et, i t  was occasionally necessary t o  In terpolate or 

estimate a value for one of the four age groups. This was done by applying a 

r a t i o  o f  the earnings o f  t w o  adjacent age groups i n  a c losely  s im i la r  occupation 

t o  one o f  the earnings figures edj'acent tc the empty ce l l .  

Survival  ra t i os  are derived f rom l i f e - t a b l e  values I n  U.S. Department of 

Health, Education, and Welfare, V i t a l  S t a t i s t i c s  o f  the United States, 1959, 

section.5. 



-19- 

Appendix Table 1 

Present Values at Age 23 .of Lifetime Eesnings of 
Selected Occupations by Yeqs of Schooling D i s -  

coaited ti4 TBto Peacent 

Total experlenced 

Professional and 

Accountants and 

Clergymen 
College professors 
Dent is ts  
Lavyers and Judges 
N a t u r a 3  scientists 
Chemists 
Geologists and 

civil ian 

technical 

auditors 

geophysicists 
Physicists 
Physicians and 

surgeons 
Social  sc ien t i s t s  
Econamist s 
Teachers 
Elementary school 

teachers 
Secondary school 

teachers 
Insurance agents 

and brokers 
Beai estate egent:: 

and brokers 
Technical engineers 
Aeronautical 

engineers 
C i v i l  engineers 
Electrical engineers 
Mechanical engineers 
Sales engineers 

and proprietors 
Buyers and dept. 

store heads 
Inspectors, 

public admn. 
0fficiaJ.s and 

Mgrs, officials,  

H i g h  School 

1-3 WS. 

$140,739 

172,827 

172,001 - .. - - - - 
.. - 
9 - 
I - 
- 
0 

196,483 

193,950 

203,510 
178,52l 
209,856 
208,394 

201,117 

266,683 

196,045 

191,152 

158,164 

administrators, nec. 151,078 

managers 180,481 
Other specified 

4 years 

$162,231 

187,988 

105,756 
184,667 

- 
- 

179, 208 
175,539 

- 
I 

I) - 
9 

151,138 
- 
- 

193,447 

226,801 
211,360 

232,340 
185 ,. 991 
222,796 
235,815 

222,652 

214,143 

212,145 

158,900 

168,562 

186,970 

dolleae 

1-3 yrs. 

$194,313 

197,896 

wv363 
110,366 - - 
198;603 
190,038 

.. .. 

139;868 

.I 

200,210 

222,280 

246,990 
201,523 

256,341 

253,316 

224,070 
231,110 

266,410 

246,388 

166,555 

186,153 

196,893 

4 years 

$250,031 

226,834 

231,332 
116,816 
155,361 
413,130 
341, 529 
221,996 
213,799 

296,515 
269,650 

438,834 
262,397 
273,301 
142,832 

135, 

145,219 

265,959 
--t- n1,c 31.2 9 Y v  J 
258,424 

267 6-70 
246,616 
259,366 
253, 967 
284 743 

347,087 

307,988 

181,545 

209,682 

217,629 

Five or 
More Yrs. 

$294,227 

302,083 

239,484 
la, 763 
218,125 
418,912 
429,808 
250,922 
242,364 

297,053 
284,322 

477,230 
253,147 
280,208 

169,494 

180,115 

176,368 

245,480 

296J0?1 
272,377 

272,689 
252,565 
.UT[ n l L  
C ( U , W S W  

268,329 
289,172 

353,838 

312,493 

180,238 

239,392 

223 , 072 
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Appendix Table 2 

Present ValueB at Age 23 o f  Lifetime E m i n g s  of 
Selected Occbations by Yews of Schoolina Dis- 

counted a t  Six Percent 

High School College , 

Fsve or 
More Yrsr 1-3 vSi, 4 yeas,  4 yeass 

$ 8brn 

1-3 Y€’s* 

Total experienced 

Professional and 

Accountants and 

Clergymen I 

College professors 0 

Dentists - 
LElwyers and judges 0 

N a t u r a l  scientists .I 

Chemists 0 

Geologists and 
geophysicists - 

Physicists 0 

Physicians and 
surgeons - 

Social scientists - 
Economists - 
Teachers - 
Elementary school 

teachers - 
Secondary school 

teachers 0 

lnsurance agents 

Real estate agents 
and brokers 107,680 

Technical engineers 109,815 
Aeronautical 

civilian $ 77,219 

technical 93,728 

auditors 91,819 

and brokers 100,274 

engineers 111,122 
C i v i l  engineers 97,734 
Eleztri-cnl engineers ll3,5X, 
Mechanical engineers 115,903 

Mgrs., officials, 
and proprietors 104,736 

Buyers and dept. 
store heads 102,443 

Inspectors, public 
administration 89,140 

Officials and adminis- 

Other specified 

Sales engineers 133,032 

trators, nec 82,202 

camgers 98,854 

$103,040 $129,455 $147,429 

105,458 150,427 

98,651 
59,084 

0 

102,002 
61,733 

120,150 
64,260 

202; 342 
131,973 
128,986 

0 

95,724 
94,889 

106,239 
102,047 

151,848 
151,804 

151,093 
137,090 

214,482 
134,116 
141,711 
77,355 

232,720 
134,084 

94,816 
146,305 

82;671 
- 

139,868 

74,361 

78,419 

92,378 

96,582 

104,082 

126,158 
U?,UW 

125,631 
100,452 

- - -  n~)n 

108,746 137,418 131,891 

175,434 
118,127 w 

162,071 
145 , 732 

132,075 
110,141 
121,508 

145,778 
332,871 

-4- 1 26 J - 630 
139,131 

149,824 

172,891 

153,497 

98,379 

110,937 

117 , 105 

150,281 
1349 316 

117,755 
122,833 

151,225 
143,196 
151,015 129,139 

137,696 117,411 177,105 

112,992 132,901 157,579 

99,443 

126,237 

91,894 

99,629 

101,630 106,334 120,626 



-21- 

Appendix Table 3 

Present Values at Age 23 of Lifetime Earnings of 
Selected OccuDations b?r Years of Schoolina M s -  - -  - .~ 

coU;;t& at lien-Percent 
College High School 

1-3 yrs. 4 years 
Five or 

More Yrs .  1-3 yrs. 4 Years 

TotaJ. experienced 

Professionsl and 

Accountants and 
auditors 

Clergymen 
College professors 

and instructors 
Dentists 
Lawyers and Judges 
Na tu ra l  scientists 
Chemists 
Geologists and 

geophysicists 
Physicists 
Physicians ana 

surgeons 
social scientists 
Econanists 
Teachers 
Elementary school 

teachers 
Secondary school 

teachers 
Insurance agents 

and brokers 
Real. estate agents 

a and brokers 
Technical engineers 
Aeronautical - engineers 
C i v i l  engineers 
Electrical  engineers 
Mechanical engineers 
Sales engineers 

and proprietors 
Buyers and dept. 

&tore heads 
Inspectors, public 

administration 
0fficiaJ.s ana 

administrators nec 
Other specified 

managers 

civil ian 

technical 

Mgrs, officials, 

$50,353 $57,194 $ 89,013 

60,552 65,654 67,128 75 , 013 90,227 

65,050 75,117 
.b,771 41,839 

79,922 
42,501 

69, 640 
145,951 
116,579 
83,349 
82,247 

48,155 
0 149,487 

111,462 
67i979 76,344 
6,400 73,733 

93,241 
96,683 

- 93,379 .. 83,793 
0 124,085 
0 82,659 
I 88,291 

48,782 49,894 

135,135 
85,008 
91,572 
60,876 

59,916 - 48,509 

61,915 
62,199 66,817 84,031 

92,022 124,167 
78,003 88,224 

72, 314 81,050 
63,828 64,599 

94,757 83,743 

73,61-2 -L nm 

76,440 &;zz 
84,185 94,105 
71, 413 85,433 
78,604 89,118 
81,527 87,548 
83,849 94,943 

97,819 
85,425 
98,129 

95,322 

107, 472 

91,lik 

67,137 74,473 

65,609 71,951 

85,9B 104,912 

85,229 93,652 
60,078 '63,661 

96,556 
65,012 59,443 57,356 

79,765 

77,761 
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